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[It^II 1 ] MR I (Magnetic Resonance Imaqinq)S 

svtmztizimgtcmti&jtii < t fe&AT^> y 

TitnT, 

mas y >y©>- ') > ^gp^ffift thu y >>>*)i$ 

§ ft S HA KStiS L- TSMj £36£T S iB»-=e - * 

£, 

UFf § ftfcfufBv' U > >>© £X F >g|5£jfu tBfMJjt- £ 

ttfisstiff ettif aas^taA s ft 5 m b^«©e 

8 § ft r tuiaffitt* - ^ *nb^ l r i > & <, > fTMAfif c tu 
tan - f ^ ju©mstfi-f £M# ussfsii^ 

mm t uraaa - f -fe ^ u t ;i/ f a k #e£f sma 

IE»©MR I^fjSaASB. 

^>y >y^^gfi(cg#^ft, 

fria^ y >y*;i^M#3ftfcWtES' y >y©iasijr : 

- £ # A# 5 ft A#3MS *> * b Tfc o , 

ftfiaE^UMa, a* 5ftfctjia-> >j >^©iasijf : ' 

-rSlt^ii 1 Sfctt2 KIE«S©MR I 

[I»3jtii4 ] ffrfB>' y >^*;b ^rfSJf s ftfciriEv- 

y >y©fflB4*^ Lr|ffia«fflA^^SicIKiJr- * 

* ffl^-r s «S«^n^g *> W l ri » s f t#s 3 tc tats© 

MR I ftj&aASB. 

[if 5 ] BinaEfrtfcW^ia-ctfcffi;* ftfciriajRj 
{c^tEL.rttriBlKKi^e-^oS^^FlfiJfp-rs? -f - Fv-i 

v f^&b^b-ci^immi &i^4©Mft* 1 — ate 

IB»©MR I*f£w±A8M„ 

[f»3fcil 6 ] frsBE^ffi^at^WS ftfcMBBffi^J 

# u r u -s tmm i & ^ u 5 ©fsjft a cc 

IB»©MR I#tiS)£ASg„ 
[^©f¥«§«] 
[0 0 0 l ] 

FStfS&ASSfclfiU Ifc, MR IS 

svtm § ft s tsii#ccisi«E*ii>a: < £ *> sat smr 
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[0 0 0 2] 

[^*©Sffi] Jgfi. EMJirwffiSftr^SMR i 
©nig4aAf sct^o, coaA^sswKntf 

CUCIntersive Care Unit)&£'t 5 »RS L CC^ n n n ^6& 

^^aa-r^ft^WKaA-rsdife*^, coa 
[0003] c(dx ^ &aAsa*ffiffl-rst&^. n?« 

#96*5 ircti 5 -> y >^©-> y > ^B^Sfi? * - 7" 
■cS^icas -e©>"j > ^'gp^ ■> y > i?^;t/^-c 

^*-$»TSX7-i'^S*-C : ^Sti3-tf?,©t:\ Cft 

[ooo4]fc/cu amftniamrKiiiiift^jiffe-r 

5MR I &WX'iiffim<D§MZMUX'%tj:\,>0X'> MR 
I MMASItt»l?:iASL3 4^ c £ *«3ft 
20 4. C©/cfe, *SIW*B^14ft"C^0ytlB»*- 

[0 0 0 5] 

SLfcMR i mmxmsiXit, is^uajftc^ 
y > %> ©ias*aK#{ca at scimi. l ^ 

COi^JtcMR I*HSaASK*ffifflfS^tB , r 
30 [0 0 0 6] M^.ti. C T (Computed Tomoqraphy)^^ 

+ i- 1 1 icffiffl § ft 6 C Tffl&AS^tc a , %/ y > j? 

T«©J±^4#tK-rSfe©^*So L/#>U C©J;5 
&l±A-fe>'y-ttB^ i &£L-r©t', MRI»AgI(c 

[0 0 0 7] *|§HJtt±jzE©J: -5 ftiSHiciE^T^^ft 

©jKj*ttwr*SMR i ^aA^s^affi-rsc <t 

40 £SW£-f3 0 
[0 0 0 8] 

SBTB, >- y >y© t"X r ^OntiX 
X^-f »P^7-f K$#5£*, *Ot6**o-F 

■fe ^rtfeffi u r a^ccaA 3 ft s«©)±^ccf^-r 

S„ fc/dU ^©n-F-fe^tt, *Wa^(Cu+Sn+ 

P), ?$>-^^(Ti-6A1-4V), V^>"?A-^#(Mq+Al4- 
50 [0 00 9] 
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t&„ ^mmmm<DMR itt&&.xmmx, >-y>^ 
fg»*-$, x^#fs«, n-F-feJk vm 

[0010] *JFJJi©MR I »j£ffiASgrtt. >"J > 

©tt^fcJ^X^-f F^ttS,, F-fe^tt, SifiEiif 
^(Cu+Sn+P)& £©#®ttf*^6& , ^mfc^fSLT 
SSIfi{ri«ft-ri)Cit, X^#«fif^t:X F>g|5 10 

[ooi i ] wmmms.. ~>v>v*)i#-cisvy 

y7;F^Afc^£T£lIMf^£©M5H)>6il«©E 

[0012] -?■©*$&£ 

©««l*»»rS#ffl©^- F^*T, BfS©«S(fe*i=J 20 
>t' 3 -^a #^ a fc J; 0 tt-^Stifcf-*- £®SS 

g|3iC^iI§tlfcBFfS©«> Cn6©tt^^-t>-tf, ?§X 

[0013] ttc. xmi-cxs&m^mt. mum 
At b tt&feXh 2>>MS <> & < . atto^as&j i n©iig 

[0 0 14] 3 etc, ^fP^T^ «?«£«, MR IS 30 

■oiafiS-r tsaK*Kft A 5 ft 5 jgf**£i* b r 0 , ft 
MR I«gffl©MR®im SIftS/K, MS. 

[0015] [n»j©flfs&] #!!«?«© mr i sttt.a 

ASg 1 0 0 tt, g| 2 tc^-T J: 5 K, ^ ? Fop 1 0 1 £ 

=gg*i* i o 2 #>6 & o , commute i o 2 ttx £ > 

F 1 0 3©±SKS»3nn^ 0 Sg*f* 1 0 2©ffl 
1 0 4^Sf ^ftTfe^ , CO7-A10 
4©5tSiK^7 FgRl 0 l^S#5tirt^ 0 
[0016] CO^'jFIIOIB, |IlElfc ^^03 K 40 
jKfJ^K, ->y>i;*;^'10 6ML.tfcf), c© 

->y o 6-cSfftga^->y>i ; 2 0 0©-> 

y > #SR 2 0 1 £ffif#T-5„ y #10 6 ©ft 

-fifcux? 4 %W&\ o 7#9&&3ftT*$»h c©^7 
#« 107B, y >i?^;i/ #10 6 dcumzhtc 

isVyis2 0 0Ot7 F>§P2 0 2?rlEf$0rX^-f F 

[ 0 0 1 7 ] FSP 1 0 1 co'\MUc\t. IKiHr-$ £ 
bXBm^-^ l o 8^i*[i»S ftrfcO, cofi^ig 
*-£l 0 8©n-5?gM£*yM&£fc<fc9*^# 50 
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Ml 0 7tcaS3tlT^£©'T-(H^-&T'), COX? 
-Y #ti# 1 0 7 SJfiWig*- $108 ©@etc j; 9X7 

[0018] X^#ti$l 0 7tt. S5ic^ 

TJ^tt. «ttf*^6&£n~ F-teJH 1 0£#LT 
fcD, C©n- F-feJH 1 OK. X7-f«10 7* 
BffiS*-^ 1 0 8©Jft#CCj:f) t*X F>SP2 0 2£ff 

[0019] iWIKB, U~ F-teJH 1 Ott-feJl/^ 

^>>>#i 1 1 ©naasKx^-r Fsatcs^^nrte 

0, c©-fe;w^^>#i l ibw-»^i 12 
©H^K*^ FgfiKSl^ftTfcD, c©-fe;i/^- 
^>#1 1 2©[H^©JSffifct3- F'-fcJH 1 O^SSL 

[0 0 2 0] -fe;l/^>?y>#l 1 na, a^ig^-^i 
0 8 ©Ktfjtc <£ 0 x 5 Y FTS n ■? F 1 1 3 ©5fciS(tg 
*$ti-tfcf3, -feJb^>?y>^l 1 l^^y>>>2 0 0 
©t'X F >SP2 0 2 ^JEJ#-rS©r, X7-f 1 0 
7 1 0 8©tt*KJ;f3 fx F>g|52 0 2 
*ffET4iEaj«n-F-feJH 1 OKfPffl-i-S. C©u 
-F-feJH 10B, *W»^(Cu+Sn+P)^6^D , S 

stc^tEL-cmMfiei^^b-rs©-^ zommmw 

[0 02 1] *HSS1?iJ©MR I *ftEi±ASB 100t 
B, H2 iCTK-T J: 5 K. 1 0 2 1 

2 1 £)S^7 i -f 1 2 2 £*3g|g§nTteD, El 

ltcfti^c, Cti6*io- F-fe;H 1 OiifeKjf 
-f>CPU (Central Processinq Unit) 1 2 3(Cg?i§ 

[0022] C©^-f>CPU123 fC«, fifflWIil 

sg 1 2 4 , »5>0[es 125, mmjmxihh V C O 

(Voltaqe Controlled Oscillator) 1 2 6, fi^JSIel 

sg 1 2 7 , zmnwk 128, 

fcfl, C©*-^|gKl[@lSgl 2 8^6^*-^ 1 0 8 
[ 0 0 2 3] CWSW^-^ 1 0 8©0-^gR{CBO 

yx>a-#i 2 9^S*§tirfcD, c:©n-5 
y x > 3 - # 1 2 9 tififflSdfPlilSg 1 2 4 K7 -f — Fv* 

1 0 8©leIKaKK^tEL,fcjg|^©^tB{f 
^■4HJ*-rS£l£KJ;0 l e#^*-$ 1 0 8©lHllEa 

[0 024] fitSMfflllHlSg 1 2 4 B, nm U y X $ (El 
7K-t±-T)CC j; D fi^*- $10 8 OftMOlHllESffi^ 
r-^teffil/TteO, p-#yi>3-#i 2 

snse^is*-^ 1 0 8 om^oMKM&^mom 

[0 02 5] a^HKg 1 2 5 tt, IKttmE^^L-, V 

co 1 2 6 a, a^snfcigttmE^^TSJi^i:© 

iBtt«#fc£8Sf 5. fi^MHKg 1 2 7 », 0 6(a) 
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tC/K-tJ: HSMi-^ 4 fl© D C (Di rect Current) 

/W*{Cg&U *-£SBS&IIIS8l 2 8B, HM(b)tc 
/j^T J; 5 tc , D C /'Ol'Xfr P. % h IBStrfPt£ A C (Al ter 
natinq Current)IEEfcS;ftT-5„ 
[0 0 2 6] ^-f>CPU123li, y'U^^V^-PU 
>> X £ g|3 — ft { 1 5 ft fc 7 > ? y :/ ? -Y 3 > #> 6 & 0 . 

y?AK >ff [S l r p/f s©r - $ mwzmn •$ h „ > > 

C P U 1 2 3 tt, Jiff 1 2 1 *>6#M©aA3K 
^r-^A^StiSi, ^©aAae-SrSB 1 ^-"^ 1 io 

o 8 o)^mo)mmmttmLxmmmm% 1 2 4 k 

[0027] i« y y*J*)\>% 1 0 6 cctt&ggaa 
©>"j>^2 0 o^3i^gfitcg^§n-2>©"c\ -e©^ 

y >y*Jl/# 1 0 6 SCg3f 5tlftr> 'J >v 2 0 0 ©1^1) 

ft£i, Cft£^>f>CPU 1 2 3ttr--*iBti-f 5 0 
[0 0 2 8 ] *LX, C(D^-/>CPU 1 2 3S, ±j$ 

©=fc ^ tc ^> y > s^ji- # i o 6 r ^> y y%> 2 0 0 

StlTKWiffi*-* 1 0 8 LTC»&tM&3»ttt* 20 
tc, WRIKS^ISi Urn- F-te/M 1 0©m§t,fflR£ 
HWfLTffiftf & 0 S65C, >^CPU123ii, $ 
fF/-i*;V 1 2 1 ©TJjJftffK^jBLriHWiS^-f 1 0 
S^fM^-SSi, O-F-feJH 10©m«ffiSt*y7 

mmmtomm^b, ]±ts^k^WLtbxmtchh 

[0 0 2 9] C©i£. n- K-fe;H 1 OtcfWfSlS 
T^HHT >"J > V 2 0 0 ©SSiJic <£ 0 MRstiJffl© 
E73tiSftS©T\ y-f>CPU123B, MRi&IiSiJ 30 
©E^^'J^v^ 0 0©l^tJr-i?(c*ffSL-C^ttJ-r 
-£>„ §6tc, y^f>CPU123«, ±ai©j;5KMR 

©ga# 7 % y 7;v# -Y Atcr- *£f$ i- ritHt-r ^ 
X 1 2 2K-f-^a^3-SS 0 
[0 0 3 0] *I»J©MR I SfioffiAgg 1 0 

OB, H5K^-rct:5fC, MR 0 0©jffsa^ 

■^301 ©ifi^fffiMSn, i#gtc <t i3 MR I Sg3 

0 0©$lJfflJ:x~-;> P 3 0 2tCgSt5ft5. C©$l|fflla^. 

-j P 3 0 2B3>f^"i7->^rA^6^ f ) , Jifui- 40 
■^301 £»fFflflJfPT£ £ £ feKKJfBifft^il^T 
4. 

[0031] mmmomm ±$© j; 5 

T, *flttM©MR I fcftE&ASH 1 0 0 *m%tZ>m 
ffl^BMR I mM3 0 0 <DW%t3-~ -j P 3 0 1 tc 

tear stSKSscss^ a - -/r y >y 2 0 0 £»e 

L(IIPrH±"f'), H3 tc^-r^^cc, ^©~>y>^2 0 0 

©-> y > ^g|32 Fgp 101©^ y >i>&)i# 

1 0 6fCffif#5-t+-5iifefCf^ P>gP2 0 2^X7-f 
#»K1 0 7fciE3#3tf4. 50 
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[0032] C © J; 5 &ttircSga*ft 1 0 2 ©flfF-^ 
*;i> 1 2 l to y 2 0 0 ©iSMr- * £#M©?±A 
jtg££A;£rf 5 :7S 1. S2), y-f>CP 

U123S. iaS'Jr-^^iaSLC^r ^^'S 1 3), ft 
ASffi^@eaffitcft*Lrfeffl$[ja@S§ 1 2 4 tcf*~ 
^liT5(Xf S15). 

[0 03 3] C©ct -5 fet^MT-aA^^^A^-r S £ 
Pf7^S3), pi-f>CPUl 2 311 jSWjg*-* 
1 0 8*»ft3'eSCi&< a- F-teJH 1 0©S«?fi 
St£M#LTffif#L(;^y:/S4, S5), Ctlifi%7 

L-cfrbfflmmMffi 1 2 4(^^4-^ i o 8%m 

[ 0 0 3 4 ] T S i . fiffl$lJfflIlHlKS 1 2 4 Bf- 

3 nt&mmmmbr^mms.^^. l , c ©» 

1E4VC0 1 2 6*s>SfjSTSJSifiSiOiEttfi#tc^6 
t5. C ©IgtMf #-C eWfS* 108 ^IKS& 3 ft 5 

©t, c ft -ex ^ ^Mf i o 7 y >y 2 o o © t 

X P>gP2 02^X7^ 

[0 0 3 5] C©it. eWS*-^ 1 0 8©SP^©lHl 
0Sg 1 2 4#MtimE£lil£-f&©-e, *^ftW©MR 

i JtiRiAgi loos, ftfc*M©aa-c^ u 

>i?2 0 0©MRBf^3iJ£?&f^#Ki£A-f & = 
[ o o 3 (3 1 Mi; 1 ,:... ^ ^ >c PUi 2 3 ti. 1 1 - K-fe 
jhio ©mmffiK^ y r ^ ^ -f Atcixff l f- v ?' 

S 7 ) . ■€• ©m^ffiK i fHWttffi tc«Rf 0 fcm^ffiK i 
CMftfr h , ~> y > ^ 2 0 0 ©If^r - * tC >PtJt6 b r M 
RJMKWOEE**1ftffl , r S 7- v y' S 8 ). 
[0 0 3 7] XL<DW)iPh*4 >CPU 1 2 3 

BgB^^7 7 & >J 7 ;!/ 5« -i A tc f 1 " # L , c ©gut 
^7 7^I B B B f 1 2 2tcr-£fl^£ti:£ 

(^f^'siO). ^ Lr, $il®MR I *ffiiiAS 
IlOOtt, X7-f»10 7OXH3-^ft£*6 
MRj§i5SiJ©aA%7^tK-f-SiC^r^^S 1 1), 

ewe-* i o ^<Dwmm^^xmm\mimm 

-?&(?.7~y?s l 2% 

[ 0 0 3 8] MRfiijffiJ©^ffiE^^BFf/E©±PS 
JKjtcSJjii-rSiCXr^^sg), y-Y>CPU123 
Be-Hi^*- * 1 0 8 ©fEft£^FM#±S -ti r f 7° 
S 1 6), fc H B f^7'M 1 2 2tC "S^ffTj^i 
bibtc^ ^y >y^£?:StigLrT§^" ^©x-7- 
M^>X^TI,(Xf7 7'S 1 7). 

[0 03 9] t fc, *HIOMR I »tSi±ASM 1 0 
0 tit is "J >y 2 0 0 ©l^ijr- * ^MR®I^iJ©ffi 
AaSSEiaJ A7J 3MCiS< SEAIBfe&JA* s n 4 i . 

mMommT- n-c±M<Dmi^^t7b. wmommf 
[oo4o] [UteMo^*] *nftw©MR i Steffi 
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ASS l o o t?b, ±iio J; 5 icfiUjg-t- £ l o 8 © 
m&M^-y a - fa ? ^lt5©t, ^> y >y 2 0 
0 <DMRmm^mm^cpmms.v&.xt 5 c t #r 

[0 0 4 1] >"J>> ; 2 OOOfX F>g|52 0 

2 %wi±? zmtizimnm^te&n- F-te;n 1 o 

"Cf&ffiU ^©JfcW>6&A^£MRjiiJ8iJ©JHj£tfc 

iHts©-c, ->y>^2 o 0©raicE^-fe>-9-*gB^ 

-f-2>C£ft<, jdratCfiatliSLf Ct&<, MRBUffl 10 

[0 0 4 2] SK, -> y >y 2 o o ©!$5iJr-#K*ffS 
trMRjti^ij©i±*^Hi-ri»©T:\ Si©yy>y 
2 o o^^ifir* ) f3^^e,MRitiiSiJ©J±^^e f )5t 

iCtfctfJTS L-^fe, if ^-t-if 1 0 8 

^im^Mt£^vmitmicu~-Y^)ii 1 o©nmffijn 

£M#U fflfS*-^ 1 0 8*{m2HX^&t%0 
n- F-feJH 1 0©StlJgKi©M^6MRi&l^iJ© 

4Ci#tt5. 20 
[0 0 4 3] 3 *|fflLfcMR®KffJ©E^^gBf 

«. MR^ffl©i§ffi£JIAJffiTfc J: ^fgjlf & J: 5 ft 

BBBE*Ka*rSififfiS*-f 1 0 8 £$Mf±;*tt 
§©T\ SfcEftfcJ:Si"J >i?2 0 OOlHBSci'fcEef 

[0 0 44] [iSftflfflO^Wf] *IEWB*HttW(ciS 
£§ft£fe©T;ttft< , ^©Sg^janftLJSt^HTS 

m>$m*fft&tz>. wz.it. ^mtmvmmmm 30 

fFA*^ 1 2 1 ©^SWlfFX/v' 'J >^ 2 0 0 (Dim?- 
f4A*T5Ci^»l/ds, Wit*. >" A> 
$1 0 6^S*3nS>"J >i^2 0 0©«J5'J£$ffiLT 

[0 0 4 5] § ^WJ-C'ttft^^-^ 1 2 1 *» 
6A#i*ttS#M©i±A3S£.*-f>CPU 1 2 3#* 

aoiaKjiSK^ftLTfitawffliHffi 1 2 4Kf-$ a 

iL, d©fiffl$iJfPHIESl 2 4#7 I -*a»i*hfct&a 

oia^toiSKjawig^-f 1 0 8 ©n^©m$»iK£- 

ISfSCi^Lfc. i^iH21* 40 

6A^5*iS#M©aAffi* ; &^-f>CPU 1 2 3^7= 
-ff^L, d-F-feJH 1 OSCfctUftaSftSEt;* 

#M©E^fc-gc$if zmstm&%Gtimw®& 1 2 4 

[0 0 4 6] *HteWTBt3- F'-feA- 1 1 0 tc J: 

W7-f«l 0 7*Si";>y2 0 0©h"^ F>S2 
0 2^ffEt-5JS^©^WL.rMR^^J©aAJE^ 
CC&#T£C££0!|^l,fcA5, n-F-feJH 1 

0 7*Sf^ F>SP2 0 2 £3 1 £ HIT 
tSAj£#>tfi t,TMR [EAKcgyTf £ C i 50 
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WW?**. 

[0 04 7] § 6ic, ^HjfeFJTiiMR I *fiwiA8M 
1 0 0 lffl©~>y>y 2 0 0*^lSiLt 
MRSi^J£aAT£C££FJ^Lfc?5A M?Uf, MM 

4LTia^***aA-rscifcwffir*"5. 2 a© 

*>'J >>>2 0 0 ^eMRSijffJiill^ig/Ki^iiltffi 
A-rSCifenJffit?S)S„ 

[0 04 8] ftfc. $»WCDMR I ftjCE&ASg 1 0 
Of*. ftra©j;5KMR ISB3 0 0©agt«l5§tl 

sot?. &&&mm&vBi&-rzz tmmv&6. 

Write, fifiS*- ^108^X7-f *t®M 10 7B, 

bxiH^Riij^a^ £'©«ttf*-cffM-r€) c £ 

#$?*??£> 0, F'pR 1 0 l<D;^i>>i?tj:£te. ffi 

So 

[0049] %tc> ^mtmvteMR 1 mm 3 0 0 vm 
«s ti5»K*ccM r ji^sa^aA-r s . m r jti« 

Ag^infifeStiSMR I »l6aA8Il 0 0*015*0 
/c*s. W;Ui, El 8 fc j; C>'EI 9 K^lT J; 5 ^Rcp© 

JE& ASS 5 0 0 ft £ kHiftBlffit?* S= 
[0 05 0 ] C©MR I *jtftiASg5 0 0-CK, 7,^ 
A #Wm 1 0 7 0 1iX{"; a -^t7h5 

0 2 tz~>4$5 o 3rjfMsnr*so, c©^7>f# 
5 o 3<Difj]mimkmmmtz&>i%im& y s ^ f 

42>1?-5 0 4, 5 0 StfiJ -f>CPU 1 2 3Kgfe|§n 

[0 0 5 1] C©cfc"5ftMR I*flSaASB5 0 0B, 
MR ISS3 0 OiCiSji^i ttHff ft < , -Hfijplflt* 

1 c uft ira^KMS^asf offiRfltjKSEA-r a 

CiKffi^StlSo fc/cL, C©MRI^aASS5 

o o THjg^aA^onsR^MR i»s3oo raws 

TSCifri&fA C©<£5at|^-Cfe±a©MR I jttJCB 
&Agg5 0 0 ttMR I mW3 0 0 ©^{d^p-fS d 
£#sftl>,, 
[0 05 2] 

**«oMRmaaAggt?tt, ~>y 

>^©f ^ h>S*X7>f FS#-5fSAi^#«tt#^6 
ft -So- FizJl-r^tBL, cn£«&Ki±A$ft£li 

«©)±^ccf^-rs©r, fla^fceti^sL-r(i£ft<^ 

[M©ffl^ftl^] 

[a i ] *^©^^ij©mr i tm&.Kmm.<Dmm 

[H2 ] mr i ttfc&Amm.<D9mz^-?mtiimv$> 
s„ 
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(54) INJECTION APPARATUS ADAPTABLE TO MRI 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an injection 
apparatus adaptable to MRI, capable of detecting the 
pressure of a medical solution injected to a subject 
without unnecessarily disturbing the magnetic field. 
SOLUTION: A load cell 1 10 made of a non-magnetic 
material is formed of an alloy of phosphorus and bronze 
or the like. The stress for sliding a piston part of a 
syringe is detected by the load cell 110 and the stress is 
converted to the pressure of the medical solution 
injected to the subject. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An injector characterized by comprising the following corresponding to MRI to which a 



test subject picturized with MRI (Magnetic Resonance Imaging) equipment is made to slide a 
piston part of a syringe which pours in a drug solution at least. 
A syringe holder holding a cylinder part of said syringe. 

A drive motor which generates power corresponding to electric power supplied. 

A slider mechanism to which a piston part of said held syringe is made to slide under power of 

said drive motor. 

A load cell which generates an electrical signal corresponding to stress which become from a 
nonmagnetic material, and to which said slider mechanism makes said piston part slide, and a 
pressure detection means which detects a pressure of said drug solution poured into said test 
subject from said electrical signal. 

[Claim 2]It also has an initial setting means which acquires and holds an electrical signal of said 
load cell to an initial state in which said syringe is held by said syringe holder, and said drive 
motor is not operating, An injector corresponding to MRI according to claim 1 which detects a 
pressure of said drug solution from difference of an electrical signal with which said pressure 
detection means was held at said initial setting means, and an electrical signal which said load 
cell generates in real time. 

[Claim 3] It is equipped with said syringe holder, enabling free exchange of said two or more kinds 
of syringes, An injector corresponding to MRI according to claim 1 or 2 which also has a kind 
input means as which identification data of said syringe held by said syringe holder is inputted, 
and detects a pressure of said drug solution from said electrical signal corresponding to 
identification data of said syringe into which said pressure detection means was inputted. 
[Claim 4]An injector corresponding to MRI according to claim 3 which also has a kind detection 
means to detect a kind of said syringe held by said syringe holder, and to output identification 
data to said kind input means. 

[Claim 5]An injector corresponding to MRI according to any one of claims 1 to 4 which also has a 
feedback means which controls electric power of said drive motor corresponding to said 
pressure detected by said pressure detection means. 

[Claim 6]An injector corresponding to MRI according to any one of claims 1 to 5 which also has a 
pressure displaying means which carries out data display to real time by making into a graph with 
the passage of time said pressure detected by said pressure detection means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the injector corresponding to MRI which pours a 
drug solution into the test subject especially picturized with MRI equipment at least about the 
injector to which the piston part of a syringe is made to slide. 
[0002] 



[Description of the Prior Art]Now, the MRI equipment used in the medical site can picturize a 
test subject's fault picture in real time using the magnetic resonance effect. In that case, a 
worker may pour drug solutions, such as a contrast medium and a physiological saline, into a test 
subject in desired timing, and the injector which performs this pouring mechanically is also put in 
practical use. Since the drug solution which becomes a test subject from medicine by a general 
ward, ICU (Intersive CareUnit), etc. is poured into a minute amount [ every ] continuation target, 
the injector which performs this pouring automatically is also put in practical use. 
[0003]When using such an injector, the cylinder part of the syringe with which the drug solution 
is filled up is connected with a test subject with an extension tube, and the cylinder part is held 
by a syringe holder. Since the piston part of the syringe held in this way is moved by the slider 
mechanism which carries out a motor drive, a drug solution is poured now into a test subject, 
and it is drawn in as occasion demands. 

[0004] However, since influence of a magnetic field cannot be disregarded with the MRI 
equipment which picturizes a fault picture by the magnetic resonance effect, it is required that 
the injector corresponding to MRI should not disturb a magnetic field as much as possible. For 
this reason, this invention person developed the injector corresponding to MRI which does not 
disturb a magnetic field unnecessarily by using the drive motor formed with the nonmagnetic 
material. 
[0005] 

[Problem to be solved by the invention]The drug solution of a syringe can be poured into a test 
subject in the injector corresponding to MRI using an above-mentioned drive motor, without 
disturbing a magnetic field as much as possible. However, it is requested at the spot which uses 
the injector corresponding to such MRI that the pressure of the drug solution to pour in can be 
monitored. 

[0006]For example, there are some which compute the pressure of a drug solution by detecting 

the pressure which presses a piston part in the injector for CT used with CT (Computed 

Tomography) scanner by mounting a pressure sensor in the slider mechanism which presses the 

piston part of a syringe. However, since such a pressure sensor disturbs a magnetic field, it is 

difficult to apply to the injector corresponding to MRI. 

[0007]This invention is made in view of above SUBJECT, and is a thing. 

It is providing the injector corresponding to MRI which can detect the pressure of the drug 

solution poured in without disturbing the purpose. 

[0008] 

[Means for solving problem]In the injector corresponding to MRI of this invention, when a slider 
mechanism makes the piston part of a syringe slide under the power of a drive motor, it converts 
into the pressure of the drug solution which detects the stress by a load cell and is poured into 
a test subject. However, since the load cell consists of nonmagnetic materials, such as a 
phosphor bronze alloy (Cu+Sn+P), a titanium alloy (Ti-6aluminum-4V), and a Magnesium alloy 
(Mg+aluminum+Zn), it does not disturb a magnetic field unnecessarily. 
[0009] 

[Mode for carrying out the invention]An embodiment of the invention is described below. The 
injector corresponding to MRI of this embodiment has a syringe holder, a drive motor, a slider 
mechanism, a load cell, an initial setting means, and a pressure detection means. 
[001 0]A syringe holder holds the cylinder part of a syringe and a slider mechanism makes the 
piston part of the held syringe slide with the power of a drive motor in the injector corresponding 
to MRI of this form. A load cell consists of nonmagnetic materials, such as a phosphor bronze 
alloy (Cu+Sn+P), it is that electrical resistance changes corresponding to a deformation amount, 
and a slider mechanism generates an electrical signal corresponding to the stress to which a 
piston part is made to slide. 

[0011]An initial setting means acquires and holds the electrical signal of a load cell to the initial 
state in which a syringe is held by a syringe holder and the drive motor is not operating, and a 
pressure detection means, The pressure of a drug solution is detected from the difference of the 
electrical signal held at the initial setting means, and the electrical signal which a load cell 



generates in real time. 

[0012]The various means as used in the field of this invention should just be formed so that the 
function may be realized, For example, the predetermined functions realized inside data 
processing equipment by the data processing equipment given by the computer program and a 
computer program, such combination, and ** may be sufficient as the hardware for exclusive use 
which exhibits a predetermined function, and a predetermined function. 

[0013]The various means as used in the field of this invention do not need to be the existences 
which became independent separately, and can be overlapped [ that two or more means are 
formed as one piece of equipment, that a certain means are a part of other means, ] by a part of 
a certain means and a part of other means. 

[0014]The drug solution as used in the field of this invention means the liquid poured into a test 
subject near the MRI equipment, for example, MR contrast medium for MRI equipment, a 
physiological saline, blood, various kinds of medicine, etc. are possible. 

[0015][Composition of an embodiment] As the injector 100 corresponding to MRI of this example 
is shown in drawing 2 , it consists of the head section 101 and the device main frame 102, and 
the upper bed of the stand 103 is equipped with this device main frame 102. The flank of the 
device main frame 102 is equipped with the arm 104, and it is equipped with the head section 
101 at the tip of this arm 104. 

[0016]As shown in the figure and dr aw i ng 3 , this head section 101 has the syringe holder 106, 
and holds the cylinder part 201 of the syringe 200 freely exchangeable by this syringe holder 106. 
The slider mechanism 107 is formed behind the syringe holder 106, and this slider mechanism 
107 ****s the piston part 202 of the syringe 200 held at the syringe holder 106, and is made to 
slide. 

[0017]The ultrasonic motor 108 is built in the rear of the head section 101 as a drive motor, 
Since the rotor part of this ultrasonic motor 108 is connected with the slider mechanism 107 by 
the screw mechanism etc. (not shown), this slider mechanism 107 is slid by rotation of the 
ultrasonic motor 108. 

[0018]As the slider mechanism 107 is shown in drawing 5 , it has the load cell 1 10 which consists 
of nonmagnetic materials, and this load cell 110 generates the electrical signal corresponding to 
the stress in which the slider mechanism 107 presses the piston part 202 with the power of the 
ultrasonic motor 108. 

[0019]Details are equipped more with the load cell 110, enabling the free slide to the crevice of 
the cell housing 111, the crevice of the cell casing 112 is equipped with this cell housing 111, 
enabling a free slide, and the load cell 110 is in contact with the bottom of the crevice of this 
cell casing 1 1 2. 

[0020]Since it is equipped with the cell housing 11 1 at the tip of the rod 1 13 slid with the power 
of the ultrasonic motor 108 and the cell housing 111 ****s the piston part 202 of the syringe 
200, The stress in which the slider mechanism 107 presses the piston part 202 with the power of 
the ultrasonic motor 108 acts on the load cell 110. Since this load cell 110 consists of a 
phosphor bronze alloy (Cu+Sn+P) and electrical resistance changes corresponding to a 
deformation amount, that electrical resistance is acquired as an electrical signal. 
[0021] As are shown in drawing 2, and the navigational panel 121 and the liquid crystal display 
122 are carried in the device main frame 102 and it is shown in drawing 1 with the injector 100 
corresponding to MRI of this example, These are connected to main CPU(Central Processing 
Unit) 123 with the load cell 110. 

[0022]VCO(Voltage Controlled Oscillator) 126 which are the phase control circuit 124, the 
integration circuit 125, and a signal generating means, the signal generating circuit 127, and 
motor drive circuit 128** are connected to this main CPU 123 in order, This motor drive circuit 
128 is connected to the ultrasonic motor 108. 

[0023]A rotor part of this ultrasonic motor 108 is equipped with the rotary encoder 129, and 
feedback connection of this rotary encoder 129 is made in the phase control circuit 124. The 
rotary encoder 129 detects revolving speed of the ultrasonic motor 108 by outputting a 
detecting signal of frequency corresponding to revolving speed of the ultrasonic motor 108. 
[0024]The phase control circuit 124 is carrying out data storage of the revolving speed of hope 



of the ultrasonic motor 108 with a built-in register (not shown), and generates driver voltage 
which coincides with revolving speed of hope actual revolving speed of the ultrasonic motor 108 
detected by the rotary encoder 129. 

[0025]The integration circuit 125 integrates with driver voltage, and VC0126 changes it into a 
driving signal of frequency which corresponds driver voltage with which it integrated. As shown in 
drawing 6 (a), change the signal generating circuit 127 into DC (Direct Current) pulse of four 
phases, and a driving signal the motor drive circuit 128, As shown in the figure (b), a driving 
signal which consists of a DC pulse is changed into AC (Alternating Current) voltage. 
[0026]Main CPU123 consists of a one chip microcomputer with which a processor part and a 
register section were unified, and performs predetermined data processing corresponding to a 
computer program mounted with firmware etc. If the data input of the grouting velocity of hope 
is carried out from the navigational panel 121, main CPU123 will convert the grouting velocity 
into revolving speed of hope of the ultrasonic motor 108, and will carry out data registration to 
the phase control circuit 124. 

[0027]Since the syringe holder 106 is equipped with two or more kinds of syringes 200, enabling 
free exchange, if identification data of the syringe 200 with which the syringe holder 106 was 
equipped is inputted into the navigational panel 121 used as a kind input means, main CPU123 
will carry out data storage of this. 

[0028]And this main CPU123 acquires and holds electrical resistance of the load cell 110 as an 
initial setting means to an initial state in which the syringe 200 is held by the syringe holder 106 
as mentioned above, and the ultrasonic motor 108 is not operating. If main CPU 123 operates the 
ultrasonic motor 108 corresponding to alter operation of the navigational panel 121, Electrical 
resistance of the load cell 110 is acquired in real time, and a pressure of MR contrast medium 
which is a drug solution as a pressure detection means is detected from difference of the 
electrical resistance and electrical resistance held to an initial state. 

[0029]Since the pressure of MR contrast medium changes with classification of the syringe 200 
even when the stress which acts on the load cell 110 is the same at this time, main CPU123 
detects the pressure of MR contrast medium corresponding to the identification data of the 
syringe 200. When detecting the pressure of MR contrast medium as mentioned above, main 
CPU 123 carries out data generation of the graph of a pressure with the passage of time to real 
time as a pressure displaying means, and is made to carry out data display to the liquid crystal 
display 122. 

[0030]As shown in drawing 5 , the injector 100 corresponding to MRI of this example is used near 
the imaging unit 301 of the MRI equipment 300, and is connected to the control unit 302 of the 
MRI equipment 300 as occasion demands. This control unit 302 consists of computer systems, 
and it displays a fault picture while it carries out motion control of the imaging unit 301. 
[0031][Operation of an embodiment] When the injector 100 corresponding to MRI of this example 
is used in the above composition, As a worker connects the syringe 200 with the test subject 
located in the imaging unit 301 of the MRI equipment 300 with an extension tube (not shown) and 
shows drawing 3 , While making the cylinder part 201 of the syringe 200 hold to the syringe holder 
106 of the head section 101, the piston part 202 makes the slider mechanism 107 ****. 
[0032]When identification data of the syringe 200 and grouting velocity of hope are inputted into 
the navigational panel 121 of the device main frame 102 in such the state (Step S1, S2), main 
CPU123, Identification data is memorized (Step S13), grouting velocity is converted into 
revolving speed, and data registration is carried out to the phase control circuit 124 (Step S14, 
S15). 

[0033]When a pouring start is inputted in such the state (Step S3), main CPU123, After acquiring 
and holding electrical resistance of the load cell 110 (step S4, S5) and completing this, without 
operating the ultrasonic motor 108, the phase control circuit 124 is made to drive the ultrasonic 
motor 1 08 (Step S6). 

[0034]Then, the phase control circuit 124 generates driver voltage corresponding to revolving 
speed by which data registration was carried out, and changes this driver voltage into a driving 
signal of frequency with which VC0126 corresponds. Since the ultrasonic motor 108 drives with 
this driving signal, the slider mechanism 107 makes the piston part 202 of the syringe 200 slide 



now. 

[0035]Since the phase control circuit 124 generates driver voltage so that the rotary encoder 
129 may detect actual revolving speed of the ultrasonic motor 108 and this actual revolving 
speed may be in agreement with revolving speed of hope at this time, The injector 100 
corresponding to MRI of this example pours MR contrast medium of the syringe 200 into a test 
subject at the rate of set-up hope. 

[0036]Simultaneously, main CPU123 acquires electrical resistance of the load cell 110 in real 
time (Step S7), and detects a pressure of MR contrast medium from difference of the electrical 
resistance and electrical resistance held to an initial state corresponding to identification data of 
the syringe 200 (Step S8). 

[0037]Main CPU123 carries out data generation of the graph with the passage of time to real 
time from this pressure, and data display of this graph with the passage of time is carried out to 
the liquid crystal display 122 (Step S10). And if the completion of pouring of MR contrast medium 
is detected from a stroke of the slider mechanism 107, etc. (Step S1 1), the injector 100 
corresponding to MRI of this form will stop a drive of the ultrasonic motor 108, and will return to 
an initial state (Step S12). 

[0038]If detection pressure power of MR contrast medium reaches predetermined upper limit 
pressure (step S9), Main CPU123 carries out forced outage of the drive of the ultrasonic motor 
108 (Step S16), and displays error guidance of "check a syringe etc. which abnormal pressure 
generated" on the liquid crystal display 122 (Step S17). 

[0039]In the injector 100 corresponding to MRI of this example. If a pouring start is inputted 
without inputting identification data of the syringe 200, and grouting velocity of MR contrast 
medium, when above-mentioned operation is performed with the last registration data and the 
last registration data does not exist, above-mentioned operation is performed with registration 
data of default configuration. 

[0040][An effect of an embodiment] In the injector 100 corresponding to MRI of this example, 
since feedback control of the revolving speed of the ultrasonic motor 108 is carried out as 
mentioned above, MR contrast medium of the syringe 200 can be poured into a test subject with 
predetermined speed, and the grouting velocity can be set up free by request. 
[0041 ]And since stress which presses the piston part 202 of the syringe 200 is detected by the 
load cell 110 which consists of nonmagnetic materials and a pressure of MR contrast medium 
poured in from the stress is detected, A pressure of MR contrast medium can be detected 
without disturbing a magnetic field unnecessarily without arranging a pressure sensor inside the 
syringe 200. 

[0042]Since a pressure of MR contrast medium is especially detected corresponding to 
identification data of the syringe 200, while various kinds of syringes 200 can exchange freely, a 
pressure of MR contrast medium is exactly detectable. And electrical resistance of the load cell 
110 is acquired to an initial state which does not operate the ultrasonic motor 108, and since a 
pressure of MR contrast medium is detected from difference with electrical resistance of the 
load cell 110 when operating the ultrasonic motor 108, a pressure of MR contrast medium is 
correctly detectable. 

[0043]Since data display is carried out to real time by making a pressure of detected MR 
contrast medium into a graph with the passage of time, what discovers a break through of MR 
contrast medium due to the failure of pressure can be performed, for example. Since forced 
outage of the ultrasonic motor 108 will be carried out if detection pressure power of MR 
contrast medium reaches predetermined upper limit pressure, breakage of the syringe 200 by 
abnormal pressure, etc. can be prevented. 

[0044][Modification of an embodiment] This invention is not limited to this example and permits 
various kinds of modification in the range which does not deviate from the summary. For 
example, although it illustrated that a worker inputted the identification data of the syringe 200 
by the manual operation of the navigational panel 121 in this example, it is also possible to, 
detect the classification of the syringe 200 equipped with the syringe holder 106 for example, 
and to generate identification data. 

[0045]Main CPU123 changes into the revolving speed of hope the grouting velocity of the hope 



inputted from the navigational panel 121 in this example, and carries out data registration to the 
phase control circuit 124, This phase control circuit 124 illustrated coinciding the actual 
revolving speed of the ultrasonic motor 108 with the revolving speed of the hope by which data 
registration was carried out. However, it is possible to also make the phase control circuit 124 
generate the driver voltage which coincides with the pressure of hope the pressure which main 
CPU 123 carries out data-hold of the transfer pressure of the hope inputted from the 
navigational panel 121, and is detected by the load cell 110. 

[0046]Although it illustrated detecting only the stress in which the slider mechanism 107 presses 
the piston part 202 of the syringe 200 by the load cell 1 10, and converting into the transfer 
pressure of MR contrast medium in this example, For example, it is also possible for the slider 
mechanism 107 to detect the stress which pulls out the piston part 202 by the load cell 1 10, and 
to convert into the suction pressure of MR contrast medium. 

[0047]Although it illustrated that the injector 100 corresponding to MRI poured MR contrast 
medium into a test subject as a drug solution from the one syringe 200 in this example, For 
example, it is also possible to pour in a physiological saline as a drug solution, and it is also 
possible to pour in MR contrast medium and a physiological saline suitably from the two syringes 
200. 

[0048]Since the injector 100 corresponding to MRI of this example is used near the MRI 
equipment 300 as mentioned above, it is preferred for it to form each part with a nonmagnetic 
material. For example, the ultrasonic motor 108 and the slider mechanism 107, It is preferred to 
form with nonmagnetic materials, such as stainless steel and free cutting brass, and it is 
preferred for the housing of the head section 101 to form for antimagnetic raw materials, such as 
to form with nonmagnetic materials, such as resin and aluminum, titanium, and soft iron. 
[0049]Although the injector 100 corresponding to MRI which pours MR contrast medium into the 
test subject picturized with the MRI equipment 300 and which is called MR contrast medium 
injectors was illustrated in this example, For example, as shown in drawing 8 and drawing 9 , the 
injector 500 corresponding to MRI which pours into a minute amount [ every ] continuation 
target the drug solution which becomes a test subject under therapy from medicine and which is 
called a drug solution pump and a syringe pump, etc. are feasible. 

[0050]In the injector 500 corresponding to this MRI, the slider mechanism 107 is formed with the 
gear sequence 501, the screw shaft 502, and the slider 503, and the limit sensor 504,505 which 
detects respectively an initial position and the final position of this slider 503 is connected to 
main CPU123. 

[0051]Such an injector 500 corresponding to MRI is used for pouring a drug solution into a 
minute amount [ every ] continuation target by a general ward, ICU, etc. at a test subject 
regardless of an image pick-up by the MRI equipment 300. However, a test subject who is 
pouring in a drug solution may be picturized with the MRI equipment 300 with the injector 500 
corresponding to this MRI, and the injector 500 corresponding to MRI above-mentioned such 
even case does not influence a magnetic field of the MRI equipment 300. 
[0052] 

[Effect of the Inventionjln the injector corresponding to MRI of this invention, the stress to 
which the piston part of a syringe is made to slide is detected by the load cell which consists of 
nonmagnetic materials, and since it converts into the pressure of the drug solution into which 
this is poured by the test subject, the pressure of a drug solution can be detected, without 
disturbing a magnetic field unnecessarily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the circuit structure of the injector corresponding to 
MRI of the embodiment of this invention. 

[Drawing 2] It is a perspective view showing the appearance of the injector corresponding to MRI. 

[Drawing 3] It is a perspective view showing the state of equipping a head section with a syringe. 
[Drawing 4] It is a fragmentary sectional view showing the structure of the portion of the load cell 
of a slider mechanism. 

[Drawing 5] It is a perspective view showing the appearance of MRI equipment. 

[Drawing 6] It is a characteristic figure showing the driving signal of the ultrasonic motor which is 

a drive motor. 

[Drawing 7] It is a flow chart which shows the processing operation of main CPU. 
[Drawing 8] It is a typical block diagram showing the internal structure of the injector 
corresponding to MRI of the example of a changed completely type. 

[Drawing 9] It is a perspective view showing the appearance of the injector corresponding to MRI. 

[Explanations of letters or numerals] 

An injector corresponding to 100,500 MRI 

106 Syringe holder 

107 Slider mechanism 

108 The ultrasonic motor which is a drive motor 
110 Load cell 

121 The navigational panel which functions as a kind input means 
123 Main CPU which functions as various means 

200 Syringe 

201 Cylinder part 

202 Piston part 
300 MRI equipment 
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